IMPROVED GEL-FILLED TELEPHONE JACK 



Background of the Invention 

[0001] The present invention relates to an improved gel-protected telephone jack. 

[0002] Telephone jacks have been standard in the telephone industry for some thirty 
years dating back to the adoption of the registered jack under a Universal Service Order Code 
system devised by AT&T and adopted by the Federal Communications Commission. The 
location of these jacks in areas of high humidity and other potentially corrosive environments 
have caused their premature failure. Attempts have been made over the years to correct this 
problem by applying a protective coating in the form of gels on the exposed connectors of 
conventional jacks. 

[0003] For the most part the gels have been applied to standard jacks without 
modifications to the jacks. The gel is purported to have properties so that it can be pushed 
out of the way when a connection is made by the insertion of a plug, so that contact between 
the plug and connectors in the jack can be made. Upon removal of the plug, a memory in the 
gel is supposed to cause the gel to flow back into position covering the connectors, so the gel 
can continue its role of providing environmental protection. However, it has been found that 
the gel does not survive many such insertions and removals of the plug. Often the gel is 
physically damaged by the plug insertion, so that upon removal of the plug, the gel does not 
flow back into its protective covering position. 

[0004] Various attempts to rectify this problem including the use of the elasteromic 
walls that are to deflect upon plug insertion and return to an original configuration have not 
proven to be satisfactory solutions. 

[0005] Accordingly, there is a need in the art for an improved telephone jack 
specifically designed to receive such gels and provide improved longevity to the gel. 

[0006] The assignee of this application is also the assignee of U.S. Patent Application 
No. 10/ 142,716 filed May 9, 2002, the entire disclosure of which is incorporated herein by 
reference. That application discloses an improved gel-protected registered telephone jack of 
the type including a housing, a cavity in the housing, a rear opening in the housing 
communicating with the cavity to permit positioning of an insert that connects permanent 
telephone wires to spring connectors, a front opening in the housing communicating with the 
cavity to receive a plug so as to make contact between wires in the plug and the spring 
connectors with a gel on the spring connectors to prevent corrosion of the connectors. The 
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improvement may include guides for the insert mounted lower in the rear opening to the 
housing than in conventional registered jacks and the housing adjacent the rear opening 
extending rearwardly more than in conventional registered jacks, so that the positioned insert 
is lower and more rearwardly than in conventional registered jacks. This typically provides 
5 more room for gel displacement upon insertion of a plug. The guides may be slanted more 
downwardly from the rear to the front of the housing than in conventional registered jacks so 
that the positioned insert slants downwardly more than in conventional registered jacks. The 
slant typically provides a more gradual impact of a received plug than in conventional 
registered jacks. 

10 [0007] In one embodiment, of our prior application the rear opening is wider in a 

lower portion thereof than on conventional jacks so that, with the rear facing upward, bubbles 
in gel applied in a liquid state can escape. It is also desirable to make the rear opening wider 
in an upper portion thereof than on conventional jacks so that, with the rear facing upward, 
gel can be applied in a liquid state proximate the spring connectors. The housing has grooves 
1 5 on opposite sides of the front opening extending from a lower front part of the front opening 
to an upper rear part of the front opening so that a temporary plate may be fitted in the 
grooves to serve as a dam so that, with the rear facing upward, gel can be applied in a liquid 
state and not run out of the front opening. Preferably, the insert is a body with a front and a 
top and the spring connectors extend out of the front and bend rearwardly over at least part of 
20 the top, with the intersection of the front and top being a curved edge. The curved edge 

prevents the gel from being cut, as occurs with conventional gel-protected registered jacks. 

[0008] The housing disclosed in our prior application typically has a plurality of 
flanges extending downward into the rear opening to serve as dividers for the spring 
connectors and the rear opening preferably has spaces outward of the flanges to receive gel 
25 displaced when a plug is inserted. The gel has an outer surface and a protective compound on 
the outer surface to provide a slick surface so the plug can slide over the gel. However, it has 
been found that further improvements to the housing can be beneficial. In particular it has 
been found that the possibility of fore-and-aft movement of the insert arising from the 
previously described structure may prevent the gel from flowing back into its protective 
30 covering position. 
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Summary nf the Invention 



[0009] This present invention provides a retainer that binds the insert to the housing, 
thereby limiting fore-and-aft translation^ movement of the insert within the cavity. A 

5 fastening process may permanently secure the retainer to the housing. Examples of the 

fastening process include: ultrasonic welding, forming, bonding, and gluing. The retainer is 
typically installed adjacent to the insert's rear end. The retainer preferably limits the insert's 
linear and rotational movement. The retainer preferably provides access to the rear end of the 
insert. The invention is useable with the subject matter of application 10/142,716 as a 

10 preferred embodiment. However, it may also have utility with conventional jacks. 
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Brief Description of the Drawings 

[0010] The invention will be better understood by a reading of the Detailed 
Description of the Preferred Embodiments along with a review of the drawings, in which: 

[0011] FIGURE 1 is a rear view of a conventional registered telephone jack; 

[0012] FIGURE 2 is a sectional view of the embodiment of Figure 1 taken along 
lines 2-2 and looking in the direction of the arrows; 

[0013] FIGURE 3 is a front view of the jack of Figure 1 ; 

[0014] FIGURE 4 is a sectional view of a conventional jack with an insert in place; 
[0015] FIGURE 5 is a side view of a conventional insert; 

[0016] FIGURE 6 is a rear view of a registered telephone jack in accordance with a 
first embodiment of the invention of my prior application 10/142,716; 

[0017] FIGURE 7 is a sectional view of the embodiment of Figure 6 taken along 

lines 7-7; 

[0018] FIGURE 8 is a front view of the jack of Figure 6; 

[0019] FIGURE 9 is a sectional view like Figure 7, with a modified insert in place; 

[0020] FIGURE 10 is a side view of an insert in accordance with the preferred 
embodiment of the invention of my prior application 10/142,716; 

[0021] FIGURE 1 1 is a sectional view of a modified form of the invention of my 
prior application 10/142,716; 

[0022] FIGURE 12 is a front view of the embodiment of Figure 11; 

[0023] FIGURE 13 is a lower rear perspective view of the preferred embodiment o 
this invention; and 

[0024] FIGURE 14 is a lower rear perspective view of an alternate embodiment of 
this invention. 
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iw»n P rl Description 0 f the Preferred Embodiment 
[0025] The invention will best be understood with respect to modifications to 
conventional jacks and the jack of our prior application 10/142,716. The invention will be 
described in particular with respect to an RJ1 1 jack. It will be appreciated that other jacks m 
accordance with the Universal Service Order Codes can be made with similar modifications 
and are within the scope of the present invention. USOC, Universal Service Order Codes, 
were developed in the 1970's by AT&T to identify tariffed services and equipment. These 
codes were lated adopted in part by the FCC, Part 68, Subpart F, Section 68.502. Each of the 
basic jack styles can be wired for different RJ configurations. For example, the 6-posmon 
jack can be wired as an RJ1 1C (1-p-ir), RJ14C (2-pair), or RJ25C (3-pair) configuration. An 
8-position jack can be wired for configurations such as RJ61C (4-pair) and RJ48C. The 
keyed 8-position jack can be wired for RJ45S, RJ46S, and RJ47S. The following categones 
are suitable for use in connection with the invention: RJ1 1 ; RJ1 1C; RJ1 1 W; RJ14C; RJ14W; 
RJ25C- RJ31X; RJ38X; RJ45S; RJ48C; RJ48S; RJ48X; and RJ61X. 

[0 026] Referring now to Figure 1 , a rear view of a conventional RJ1 1 jack 20 is seen. 
The jack housing 20 has a rear opening 21 in a lower portion of the housing to receive an 
insert having telephone wire conductors. A plurality of mounting posts 32 in the form of 
screws which fit into threaded holes 34 (Figure 2) are provided for wiring connections from 
theinserttothejack. Theopening21 has a narrowed portion 24 in the lower portion and a 
guide surface 31 sloping from the rear to the front of the jack 20. The surface 31 provides a 
guide surface for a shoulder 42 on the insert shown in Figure 5. The surface 31 is better seen 
in Figure 4 in which the insert 36 is shown in place. As seen, the end is tilted rearward in 
place because of the interaction of the shoulder 42 on the insert with the guiding surface 31 of 
housing 20. Spring connectors 38 extend through the body of the insert 36 and when, located 
in the jack 20, are interleaved with dividers 28. Bounding a portion of the opening 21 on 
either side of the dividers 28 are narrow spaces 30. As seen in Figures 2 and 4, a release tab 
44 extends below the main body of the insert 36 and protrudes from an opening 26 in the jack 
20 

[0027] An opening 33 on the front of the jack is sized to securely receive a plug. The 
plug (not shown) is provided with conductors which contact conductors 38 and has wires 
leading to equipment to be connected to the jack. 

[0028] The conventional manufacturing method is to use a jack as described with 
respect to Figures 1-4 and apply gel to the connectors 38 to protect them from environmental 
exposure and possible corrosion. The application of gel to the contacts 38 is conventionally 
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done using a procedure in which the insert 38 is coated with the gel in a separate fixture prior 
to application into the jack 20. Problems have occurred in connection with conventional 
designs primarily relating to a lack of reliability of gel to stay in place after numerous 
insertions of a plug into the hole 33, because the plug tends to push the gel out of the way. In 
addition, the contact of the gel with a leading edge 39 of the insert causes the gel to be cut 
and sheared. This problem is exacerbated by the fact that the corner 39 is elevated with 
respect to the body of the insert 36 by virtue of its position, dictated by the slant on the guide 
surface 31. 

[0029] Referring now to Figure 6, a first embodiment of an improved jack in 
accordance with our prior invention can be seen. The jack has been specifically modified to 
receive the gel, with the gel being applied to the insert once it is located in the housing. The 
housing 120 is provided with the conventional mounting posts 132 secured in threaded bores 
134. 

[0030] The opening 121 is provided enlarged from the opening 21 of the 
conventional jack. In particular, the opening is larger at a lower portion 124 to provide 
additional room for gel insertion. Furthermore, the guide surface 131 is provided with 
substantially less of a slant, so that the corresponding shoulder 142 on an improved insert 136 
(Figure 1 0) causes the insert to have a closer to horizontal orientation in the jack. In the 
preferred embodiment, the change in this angle is about 3 degrees. 

[0031] The jack has the conventional dividers 128, but on either side, an opened 
space 130 is provided to provide additional room for gel insertion. Finally, as best seen in 
connection with Figure 8, the front opening 130 is provided with a groove 129 on its right 
and left side which extends rearwardly, slanting upward, as seen in Figure 9. Figure 9 shows 
the groove filled with a temporary dam 150 having a downward face 135 so the dam 
substantially covers the front opening 130. The dam 150 is in place temporarily to close off 
the front opening of the jack housing 120 for gel insertion. As seen also in Figure 9, a lower 
wall 126 is provided substantially closed to prevent gel from running out during insertion. 
Finally as seen in Figures 7 and 9, the rear face 122 of the lower portion of the housing is 
extended rearwardly in comparison with the rear face 22 of the conventional jack, so as to 
provide additional room in the housing for the position of the insert 136. Thus, the forward 
face of the insert is not as far forward in the jack 122 as the comparable forward face of the 

insert in a conventional jack. 

[0032] The jack can be filled with gel by the placement of the temporary dam 150 
after placement of the insert 136. The rear of the jack can then be faced upwardly and the 
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liquid gel compound can be inserted and allowed to cure to form a gel that stays in place. 
Preferably, the dam 150 is coated with a release compound so that it can be removed once the 
gel has set Subsequently, the gel can be provided with a mold release coating that acts as a 
protective compound to give the gel a slick surface. When the plug is inserted, the coating 
5 causes it to slide over the top of the gel, rather than cutting it. As it slides, spring conductors 
138 are exposed to make contact with the contacts on the plug. 

[0033] Referring to Figure 10, a modification of the insert can be seen. The leading 
edge 139 of the insert between the top and front of the insert is provided with a curved top 
around which the spring conductors 138 extend. This curved surface has a reduced tendency 
10 to cut the gel so that the gel remains serviceable for a longer period. This feature, combined 
with the less slanted presentation of the insert and the more rearward positioning of the insert 
in the housing all combine to help preserve the longevity of the gel. Tests have shown that 
even after 500 insertions and withdrawals of a plug, the gel stays serviceable. 

[0034] An alternate embodiment of our prior invention is seen in Figures 1 1 and 12. 
1 5 Figure 1 1 is a sectional view of a modified jack 220 having the conventional threaded bores 
234. As with the prior embodiment, the bottom 226 is closed and the rearward portion of the 
housing 222 extends rearwardly more than in a conventional design. Similarly, the guide 
surface 232 is less sloped than is conventional. The grooves 129 of the first embodiment are 
omitted in this embodiment. A different damming method is used in connection with this 
20 embodiment. A plug 250 is provided which substantially fills the upper portion of the 
opening 233, leaving a channel 252 above the spring contacts 238 which, as before, are 
separated by dividers 228. The plug 250 is coated with a release coating to prevent gel from 
sticking to it. In the embodiment of Figure 1 1 , the plug 250 is inserted, the gel is placed 
rearwardly upward and the liquid gel can be applied, be allowed to set, and then the plug 250 
25 is removed, leaving the gel in place. As before, a protective mold release compound or 
coating can be applied to the gel to provide a slick surface. 

[0035] Figure 13 depicts an embodiment of the present invention. The improvement 
of this invention may be used with one or more of the improved features described above as 
originally disclosed in our application 10/142,716. A retainer 300 binds the insert to the 
housing 322 and thereby limits fore-and-aft translation^ movement of the insert 336 within 
the cavity 338. Retainer 300 is permanently installed to the rear of the insert 336, but after 
installation, retainer 300 provides access to the rear end of the insert 336. In the embodiment 
of Figure 13, retainer 300 includes a bar 302 having two ends 304, 306 extending across the 
rear of the housing 322. The bar's two ends are rigidly joined to the housing 322 and a mid 
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portion of bar 302 is fastened to the insert 336. Retainer 300 is installed to the housing via a 
permanent fastening means. A few examples of the permanent fastening means consist of 
ultrasonic welding, forming, bonding, and gluing with ultrasonic welding the presently 
preferred method. Fastening to the insert 336 may not be necessary if the bar 302 is 
configured to bear against the insert 336 and thereby position the insert 336 forwardly against 
the front wall of the housing 322. 

[0036] A benefit of this invention is that retainer 300 omits the need for the 
conventional release tab 44 that extends below the main body of the insert 336 and the 
opening 26 in housing 322, saving manufacturing costs. The permanent fastening means 
used to install retainer 300 provides accurate front-to-rear positioning of the insert 336. 
Retainer 300 avoids users' and installers' tampering with the insert 336 inside housing 322 or 
jack 320 and disturbing the gel placement. 

[0037] Figure 14 shows an alternate embodiment of the invention. Lug 305 and lug 
310 may share identical physical characteristics. Lugs 305 and 310 bind the insert 336 to the 
1 5 housing 322 and thereby limit fore-and-aft translation^ movement of the insert within the 
cavity, while they provide access to the rear end of the insert. Lug 305 and lug 310 are 
installed opposing each other on the housing 322 surface including guide surface 331. 

[0038] As mentioned, the modifications described above can be applied to various 
types of registered jacks, in addition to RJ1 1 jacks. 



20 



[0039] In the USOC Number Suffixes, the following nomenclature is conventional: 
[0040] RJ (Registered Jack) numbers end with a letter that indicates the wiring or mounting 
method: 

[0041] "C" identifies a surface or flush-mounted jack. 
25 [0042] "W" identifies a wall-mounted jack. 

[0043] "X" identifies a complex multi-line or series type jack. 

[0044] Single line phones, accessories, answering machines, and modems use the RJ1 1C or 
RJllWjack. 

30 [0045] Two line phones, accessories and answering machines use the RJ14C or RJ14W jack. 
[0046] Three line phones and accessories use the RJ25C jack. 
[0047] Four line phones and accessories use the RJ61X jack. 
[0048] Burglar and fire alarms circuits use the RJ3 IX or RJ38X jack. 
[0049] Single line fixed loss loop data installations use the RJ45S jack. 
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[0050] Four wire data circuits use the RJ48C/RJ48X or RJ48S jack. 

[0051] Preferably, the gel is a silicone gel and has a Cone penetration from about 

1 8 5 mm to about 23.5 mm. The elongation of the gel is from about 2200% to about 2800%. 

The Voland hardness of the gel is from about 30 to about 46 Gms. The stress relaxation of 

the gel is from about 69% to about 77%. A preferred gel is Polydimethylsiloxane. 

[0052] As can be appreciated, each of the various modifications described above, 
namely closing the bottom of the housing, extending the rear of the housing, changing the 
guide surface angle for the insert, opening the space right and left of the dividers, and 
providing a curved front to the insert are advantageously used in a single embodiment. 
However, it will be appreciated that various ones of these improvements may be used singly 
or in combination and yet fall within the scope of the invention. 
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